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1020020080216 #^ <U^}: 2003/10/13 



[gh^SSimi 0001 

[Xil^SXH 2002.12.16 

[^S2| S^S^l Fabricating method of semiconductor device 

[SSI ^<!^SjA^ 

[e^ei^H] 1-1998-106725-7 

[ □ £1 o] 3 H ] 9-1 998-000040-3 

2001-037703-7 

9-1998-000131-1 

[SS^Igj^^ei^] 2001-037700-5 

[ PI £1 oi 3 H ] 9-1 998-000463-0 

[Sa^^ia^^eim] 2001-037697-8 

[iS§£j S^a:)!] LEE. Han Choon 

[^ej^^gj^l 690610-1400616 

[^aSlS] 134-032 

I^^l AiM^^AI ^m=P- ^U\2m 125-6eiX| 302^ 

[^^1 KR 



23-1 



t020020080216 SXh 2003/10/13 

(ej) ciiaiej 

iD\^mm^} 20 3 29,000 ^ 

iD\t^mm^} 2 S 2,000 ^ 

0 a 0 2! 

[^A^§^S1 14 m 557,000 ^ 

[if:>lll 588,000 s 

[^¥/HWl 1. ia^^Ai- SA|l/H(£a)_lS 
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1020020080216 ^^ ^^f: 2003/10/13 

^ ^'^^ ^B^wfl-jd* ^-g-^v^ ^£^1 ^j-^i^i ±7^:^ :^7]^ <a^* 9^^^ 

^^1^, ^y] ^ ^^^^s. 3flEi^§H ^1 1 tifl^^ 

^^^^>^ 1 «fl^^ i^tb 7]:^: ^^<H1 1-^* ^f^^M f^^t ^^^^ 

SflEi^^H al<^>*^ ^^^*>^ ^^1^. -^7] ^] 1 tiflAlo:] ^6\] ^] 1 Mfl^ol 

E]^0^ ^7] 7.}<^ ^^n^ ^]7]^^ ^^1* i^^H ^^l^^^lfe ^>4. 
S. 6 
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20020080216 #^ ^^>: 2003/10/13 
^£.^1 4i^> ^lS'?}-'S{Fabricating method of semiconductor device} 

201 : ^^^] 7]% 202 : 

203 : ^] 1 203a : 1 -tlrs)-^ 

204 : 205 : €r^^ SE^ wlo}-^ 
206 : H^^l 207 : wfle]o^^ 

208 : 208a : ^1 2 -ar^^]- 

209 : ^1 2 aflAi 209a : ^1 3 ^e) ^s^^ 

^ ^£^1 ^^121 di;^>^ ^7l^ ^t!: yfl-td "a^-¥-<^l ^ol^i nl-e)- «fl 
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20020080216 #^ ^^>: 2003/10/13 

<ii> ^^tiflAl^ ^^1^1 ±7.}:^ ^7]^ <?^^* ^tt wfl^*^^^ ^ «fl 

«fl^^ 5llE-l^€rH ^-^^^V^S ^^-^^Sq- c]-^>7> ^^S]JL, cf^> 5i|4£(step 

coverage)!- 7}7]i^ ^^^^ ^^o] ■^^s\o] ^^o] ^:;^] ^cf. 

<12> oil- 711 >5d *>7l ^ «1 l-e^ Wfl ^ ^ ^^1 «H1 Sfl Bi ^ *>o^ ^ «J- 

■H-'i cf^><d(Dual damascene )^S7> ;*flt]:S)^i=}-. cf^V^ ^fl-§-«^>^ ^el«fl^^ 

<13> ^5^«fl>a 'i^^^ ^t!: ^^}^ t:f-§-5Jf ^Ais ^^i^^-. 

<i4> *>-?-afl^ ^A^tb t^^. ^^^^f-^ ^l^^H «1 

^ H^^l* ^A^^>Jl. *V-^ tifl-^d^ ^#s^l-i^ ^^tiflelolf.^ Hlo>^ ^ B^^lofl ^711 
^^^^ ^. wloV^ ^ ^^^1 Dl]^^r>j£^ ^^^^ ^el#<Hl cfl?]: ^ 

^ ^-fl^a^^^ ^^l^l-Jl. cfAl ^Hlwfl^* ?11^#(capping layer)^ 

<15> ^1-71 ^el#ofl cji^ CMPCChemical Mechanical Pol ishing)-2. 

S- ^^Sl^c-ll, CMPS. ^^5|-5]ol ^vs.^v ^2l^o.^ <^1^<^^ ^B]«fl^^ S'S^lfe ^ 

^aVsrl-ol ^el :^;^>oi ^:^^o^^o.s. ^^j-^ «^^ltbi=f. 
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9i 



0020080216 ^^ ^^>: 2003/10/13 

<16> i 1 ifl^l £ 4^ ^Efl 7l#oll ^-£^1 ^ ^^^^cJ"^* Sa] 

<17> £ 16]] £Al^ aV^^l- ^<^1. 71:^(101) ^<?^^(102)* ^^7]^^^^ 

(Chemical Vapor Deposition, CVD)^S. ^^^t]., 0^7]^^, ^7] ^^^] 7l:&(101)^ l-^l" ^■ 

<18> =L^JL, ^1 1 «fl^^ ^^^^M ^^}<:^ ^'^#(102) ^<^1 ^SlE^^ f-^ wJ-'^^S. 

^f^^ ^B«ajo.5. BflE-I^^H ^1 1 al]>}d(103)* 
<19> ZL t^^, ^1 1 Hll^(103)* i^^H ^9^#(102) -?1<^1 -f-o.^ ^^Hfl^ f^:^^ 

<af^(104)^ ^^^t:^. 

<20> ZielJl, #^^'?!#(104)S1 5LSEl^ZlBfl5r) 3i|)e-1^*>c^ 1 wfl^ 

#(103)# ^^^(^^ ^]o}^) ^ -^-f-HflAioi 2 tifl^^ 3iflllol ^z^-^ 

^A^slJl, B^^1<H1^ ^^aflAiol ^A^^acf. 
<2i> £ 2* #S3r>^. ^^-^ ^<H1 H^^l(106) ^ Hl<^l-*(105)* ^1 1 Hfl 

^(103)21- wflel^#(107)^ PVD(Physical Vapor Deposit ion) '^.^S. ^^^tb^-. 

# £.^#(108)* CVD iE^ isilE^^ -f-o^ o.^ ^^h^M ^'^^W. ^ 

^ J£^f^(108)^ *a-^i^l^(Al), ^E^(Cu) ^V-g-^H ^^^^ ^ 9X^. 
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W20020080216 %^ <U^y: 2003/10/13 

<23> ^e^i- A>-§.^ , ^B^o]%il07) S^<H1 ^3#(Cu bulk layer)* ^M^}7] ^ 
^ ^l^f^(Cu seed layer, £a1^>x1 ^*)* -^a] PVD^^S. ^^v^r]-*^ ^^^tb ^^f*. 
Al^#^ <^l-g-*l-^ ^7l£^'^(electroplating)^S H^^]* t^H^^V^ -^^^1 

^ ^3^(108)* ^^^ttcf. 

<24> 3E 4* ^2^^^, ^^^^ ^af^(108)<Hl -^^l^M ^^tl: 

elf-'^l tfl^ CMP ^ a^^Hl^^^ ^ ^elafl^C^l 2 «fl^) 3E^<>il 

^e^afl-aC^l 2 wfl^) ^-1*^-8: o>u|e}. Hfl^io:] ai^a^^ ^^^l^cf. SEtb. >^ 

<27> ^7]9\- ^o] ^] 1 tiflAi 2 wfl^asl ^el^ ^Hl ^^^^ ^el -yrsl-s^-^ ;«fl7l 

^>7l ^sfl H2+Ar #Bl-^i^>^, H2+He #el-^n>^ ^ H2 -^^1 ol-g-€4. 

<28> zieii4, olE^th aflB^^f^ S'S'^l ^S#(Cu bulk layer)* 

a1:b#(Cu seed layer )fi1 ^ ^7] ^e) Ajcf^ofl ^'^Js)^ ^e) ^Vsl-^o] y^] 
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11320020080216 %^ «a^>: 2003/10/13 

# ^<^1 -a-^^^ ^«fl^ife n olBr>o^ ^£oflA-1 >^V^n^. 

«ViE^l ^^ISl ;^7]a^ o^^^ BflA] o^^J^ofl ojo^Ai ^^"^l afl-Jd 

<3i> ^o. ^^^^7] ^ 4 1 ^AHiofl tti.^ tivs^i ^;^> ^1 

tiVS;^] ^oil ^<?1## ^^^*>^ ^^1^. ^<af^ >a-<^l i;?!^^ 1-^* #31- 

^^^^>^ ^^ISf. ^71 1 WflAlo^ «.^7]. i- 

>a-7l ^"^If-^ -a^^^S. Hl<^>*# ^^^*>fe ^^l^i}-. 

^1-71 1 Hfl>«d^ ^Hl 1 ofl^o] ;^><a^ <isl-^>^ ^^^^ ^s)-^^ t^^/*^ 
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W20020080216 #^ <U^}: 2003/10/13 

^ -g-^* ol-§-*H ^^>^-^S. 5r||E]^^H H^^ll- ^^^^\^ ^n^, 

^ i^t!: >a-<H] ^^^*><^ alle1<Hf'* ^^^*> 

^ S^^]^, ^1-71 «fls]o^^ ^x^c]] -^^^lo^ ^s:) Al:cf^(Cu seed layer)^ ^^^^V^ 

^7l ^6\] ^7] ^el Al^^o] ;^>o^^ o.^ ^^«H -^^-^ 

^7l ^Oif^ >a-<Hl £^A^ 1-^^ #2}-^ >«d^^^S. sflEi^^H ^1 1 Wfl^^ 

^^^^l-fe ^^1^, ^7l 1 WflAl^ i^^^V 7l^ ^T^ofl 1-^^ ^^f-^ 

^^^^>^ ^^1^. ^1-71 ^1 1 Bfl^^ ^^7} ^7] 5LSel4ili2fl 

^ <5l-§-'«^><^ ^^>^^S- s^el^^H H^^IS ^>^^^>^ ^^15^1-, ^7] ^^1- 

^ B^^ll- JL^tb 7]:& >S-o)l ^^*V<^ «lle]^#* ^>^^«^> 

^ ^7] wflel«H#^ i^tb 7l:& ^o\] ^7] ^ ^^^1 Dfl 

#^^9^^ ^^21- J^lTl^H ^^12 tifl^-i: ^>^^*> 

^ >a-7l 2 Hfl^ ^Hl -^7] ^] 2 Hfl^o] o.^ ^^^V*^ ^^^^ ^V'?^ ^^^^ 

^4^/<aA>^Hj-4> 7>>i ^^71 ^Hl-^i #2}^^> ^^5^^><>i ^1-71 7.}<^ ^VS)-5V^ ^ITI^V^ 
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20020080216 %^ <U7.}: 2003/10/13 

<34> ^ ^vt^o^ ^^oii ^^/"^-a-^El-^ 7l->b ^^7] ^Hl^i l•e^■^^> SE.^ 

■i-^fl ^e^tifl-a* ^-g-^)-^ ^J£^l ^^1^ ^7]^ HflA] <g^^o]i o^o^A^ ^ 

^ ^^<H] tcf^l- afl-a ^"^1 ^:^fl*>fe -a-^^-i: JL^a}-^ ^]7]^ ^ 

<35> ol^l-, #S^H -g- ^'^^ ^£^1 4i>^> ;HlS«cJ-^^ ^^^] ^^e>7]S. tl:^-. 

<36> :£ 5 vfl^l £ 6^ ^ tiVS^l 4i^>^ ^^*l-7l ^tt 

<37> s. 5<^1 S^lt!: y3}$^ ^o], w>£^l 71:^(201) ^'?lf^(202)^ ^«^7l>^^^j-'^ 

(Chemical Vapor Deposition, CVD)^5- *^7lA], >^7l 71^^(201)^ ^ 

*><=^ ^#^(203)* ^^^^ c]-^. JLS 511^1 >^B1- ^ >«fl 1 tifl-a 

# ol^^].c£| ^^^^ 3flEi^^V°i ^1 1 afl^(203)# ^^^tb^. 

<39> ZL t^^, ^] 1 Bfl^(203)* SL^^c^ ^^^(202) ^<Hl ^fi^^ ^^ufl^ 

9l#(204)^ o] nfl, ^7] #^^«?lf^(204)^ TEOSCTetra Ethyl OrthoSi licate) ^ 

SOGCSpin On Glass)* ^^^^ ^ ^^d^ -^e^^ ^5)-#(Si02)<^1t+. 

<40> H^JL, #^V^^^(204)S^ dt^^ iSSlc^ZLEflS] wJ-'^-^S ^^i^^H ^1 1 

in#^l7l^ 3.^^(SE^ al'>>*)(205) ^ 'S-^wl)'5d<a >ll 2 s^^o] ^z^-^ e^^I 

(206)§ ^^J^lrCf. ^. 4^^-§-^<^l>H wl<5]-*(205)ollfe ^-^tiflAluif 3r>^HflAloi ^] i h))^^ ^ 
^^}^ 1-£^I17]- ^^^s]Jl. B^^l(206)ofl^ ^i--¥-wll'Jd<^l ^^^^cf. 



23-10 



1520020080216 ^^ ^x^f: 2003/10/13 

<41> o] nfl, Wlo}.^)3V H^^l^ ^^]^] SflEi^Sl^cfl H ^^^^ C^-^J!)- i^cf. 

<42> HloV^ ^A^H.^^ ^^^^>^ 1 ^Oj^ ^:^^c^^^ :^]7]t}c^ ^ 

<43> ZL^JL, H^^l Sfl^o] ^o^^ A^z^-T7>>h3* ^1 1 i^«^>^ 

i4s1->^i, .B€^l ^^^-g- ^z^-^l 1 # *>^^ #^^^#<^1 ^2|S]c>l ^1-^ 

<44> o] nfl, .^-71 ^^^(a^ Wl^^V^) ^ H^^l^ ^7] #:?V^^#(204)^ ^ 

RIECReactive Ion Etching)^]- ol-g-^>^Ol, o] 

^ ^1 1 all ^(203) ^. ^sl# >a-"Hl^ ^1 1 <^#^(203a)ol ^-tlr^S. 

<45> ^1-71 ^] 1 all ^(203) ^] 1 ^sl ^5}-Bl-(203a)^ ^]7]^7] ^sfl ^ ^i^o^ ^£^1 

4i^> ;^I1S«6^^<H1>H^ H2+CO 7l-;i«:Hl #el-^^> H2+CO 7>>ioll '^^e] ^^^^ 

<46> -^l-^oll^i H2+CO ^^7H1A-1 #Sl-^n> ^Al^>o^ ^1 1 Hll^(203) ^1 1 ¥ 

si ^5}-^^(203a)* ^^Al^i ;^l7lAl7l7m- SE^ ^^~200°C a>o1o:) ^£ ^o\]X\ Hg+CO 

7>ioil Sltb ^^Hl* 'i^l*>«=^ ;*ll 1 Hll'a(203) ^] 1 <i^^(203a)^ ^€^1?^ ^]>\ 

<47> olol i 6<H1 S,^]^ ^o]^ ^7] #^^ol#(204) ^Hl H€^l(206) ^ tilol.^-(205) 

^ *«11 :^1 1 al)Al(203)5«l- ^#El£S. allslolf^(207)-i- ^^^tb^-. <^1 "11, MflHlo^tf- 
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1020020080216 ^^ <U^}: 2003/10/13 

(207)^ Ti TiN -^^ ^t)-7l>a-#^*H ^^^^V^M-, ^slE-]^ «<h^-^S. Ta TaN* # 

<48> o]o^, £ yofl n}s>\. ^o]^ ^7] till5^o^f^(207) ^<^] ^] 2 #e^Ill- 

•HI ^H#(Cu bulk layer)* ^>^^sl-7] ^]^%-(Cu seed layer)(208)* ^silB]^ 

5E^ PVD^ ^^^IS- nf^. '««]:£#(208)-i- oj-g-^f^ ^sflS^^^S. 

l-:^ B^^ll- ^^^1 °l]^5r>s^ 'iS^* «fl^^2^ <am^^ ^1 2 

tifl^ ^^^f^(209)ol ^^]^] ^^^^cf. 
<50> <:>i7lAi, a1:e.#(208)* ^^^tt ^ ^1 JE.f^(208)# 7la]:0.s. ^5:1 ^af^ 

(209)* ^^^t}7] ^, ^7] Al:^^(208) ^-^l^ ^s[^^7]S. ^«fl y^] 2 ^e] 

'y:2|-^(208a)<5l ^^J^^f. ^7] ^1 2 ^^5^-(208a)^ 'ia.#(209)2^ >^^^>*- 

<5i> >^i-7l a1:e.#(208)^ #€- ^s] = ^o]i 2 ^5|-B^-(208a) 

tifle^<H#(207)sl ^^^* ^-I^M^l^ ^^o] oXy:j^, 

<52> ^ ^Vi^o^ ^^^^ ;*)lS«J-^oilA^^ >^7l ^Sl .^ofl ^^^^ 2 -y:^^ 

* ^l7ls>7l ^tfl H2+CO ^^7lol]A^ H2+CO 7>>:Oll ^tb l^^^l ^J"^ 
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20020080216 <^7^}: 2003/10/13 

<53> ^^oflAi H2+CO 7}^ ^^7l<HlAi ^^^]t^<^ ^7] A]^f.(208) 

^Hl ^^^5)^ 2 -^-51-^(2083)^ ^^^It^ ^ItI^I^ItI^ '^^~200°C a>o1 

^ 'S^ *Ha^ H2+CO 7>>io11 1^211- ^Al^><:>^ ^1 2 'a:2|-^-(208a)* ^It^a] 

(209)<^1 sgHl-^ ^g.^^ ^Al^V*^ ^;^^o^^ ^Tg^ l:£o| ^^x^ ojo] 

^1 1 wfl'Jd(203)2l- ^7l^o.s. '^^■^-Hfl^^ 2 Hfl'a(203)# ^^^^cf. ^1 ofl , ^g^^^ 

^«!-7l7il^ 'i^Dj-i^ (Chemical Mechanical Polishing, CMP)^S. 8 ^S). 

<55> <^7]^^, ^7] ^a.#(209)«^l cfl^ CMP ^ S^^^l^^^^ ^^12 «fl^(209) S. 

^1 3 ^e] ^V5|-^-(209a)ol wfl^ ^Hl^ ^"I^J-* ^'i}: '^l^^ 

<56> ^tt. ^7] ^1 2 ail (209)2)- wl<^l-* ^ ^^:J.7} ^7] 

^1 2 wfl'5d>^>(209)^ ^1 3 ^s) ^^^(209a)^ oj-g-^o] h1o> ^-^^J-^ ^o]j7 b]o}^o:\ ^o^^ 
^2fl^]-^ ^^1^^ <='>7lt!:i:l-. 

<57> ^ ^1^0) Hvj£^] ^;^]. ^i^Hj-i^^ ojiq. ^1 2 afl^^a-^ 3 ^e) ^^^^ >^]7]^ 

<58> ^^oil^i H2+CX) 7>:i ^^7HlAi l-e)-^i3> ^^Elt ^Al^>o^ ^7] ^1 2 al]^(209) ^ 

'^l SZ^ ^1 3 ^e) <+^m209a)^ €--^^1?!^ ^l7lAl7l7li4 SEfe >a-^~200t: ^H^l 

-S-S ^■o\]A^ H2+CO 7]-a:iiofl sjtlr l^^e)!- -M^l^H ^1 3 <J:5|-B]-(209a)^ ^It^a]^ 
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520020080216 #^ ^;^>: 2003/10/13 

= # >^oii ^^^5)^ ^a-^^, ^s] CMP ^^5^ ^ Hfl^ ^VcHl 
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# 

TO0020080216 ^^ o^^y, 2003/10/13 

11 

7]% ^d\] ^^^^^ 

[^^IJ- 2] 

^1 1 «oHl $I<^A-1, -^-71 1 «fl^^ ^el(Cu)^ ^^^^1-^ ^^^^ ^£^1 
I^^^J- 3] 
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11520020080216 ^^ <^7\: 2003/10/13 
5] 

^1 4 ^<^^i. ^1-71 'i^^el^ ^T-^-200°C ^ ^£ '^^•^l^i ^^1*>^ ^^1-^ 
I^^^J- 6] 

^Ml 1-^^ ^ ^^^-^S 5flEl^5:}o^ ^] 1 tifl^^ ^A^^l- 

'='l-§-*H ^^>^-^s. H^^l* ^^^^V^ 

^7] ^ B^^ll- 7]^ >a-oil ^^f^^ ^^^^ 

^7] tifls^o^f^ ^^ofl ^^o^ ^l=^(Cu seed layer)* ^^^^1-^ ^7^1; 
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«f - • 
0020080216 ^^ <^^7.}: 2003/10/13 

^7] A]:^^ ^oil ^7] ^e) Al^f^o] x>ol^ o.^ <a-2j-*><^ ^^^-^ 

[^^^J- 7] 
[^^•^ 8] 

91 

^1 8 ^J-<H1 >^V7] <i^5]^ ^^~2001C ^lE ^^oilA^ ^Al§>^ s.;3o. 

10] 

^7] ^<^^ ^oll ^ -a^^^S sflB^^^H ^1 1 tifl^^ ^^^*> 

^7] 1 afl^-i- i^^V 7]^ :^^o\] ^^^H ^^f^^ ^^^s:>^ ^ 
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1020020080216 %^ <U7.}: 2003/10/13 

<^l-§-*M ^^V^^S. sflEi^^H ^^^151-^ ^^1; 

^7] ^ H^^l« 5L^t!- 71^ ^^f-^ ^2}-srH 

tiflel<^#^ i^tt 7l^ '^■71 ^ #^^1 xifl-OiE 

^7] %-^^^%-C>] #^^0^^ ^tfl 

s^H ^^12 wfl-a* ^^^^V^ ^711; 

^7] .51] 2 Hfl^ -a-7l 2 tifl^ol ^><^^ o.^ ^^^><^ A'^ "^^^"^ 

^±./<^^^^^±. 7\^ ^^71 ^Hl^i l-el-^^V ^Bl*>c^ >^7l ;^>^ >a:2l-^^ ^l7l^>^ 

[^^^J- 111 
12] 
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20020080216 ^^ <^7.}: 2003/10/13 
131 

^1 10 *J-<^1 Si<H^i, ^y] ^1 2 Hfl^ ^Hl ^>7l 2 afl-ao] 7c>c^2^o.^ ^^*V<^ ^^^^ 

^>«?1 ^^^^ ^i/'a^V^^-^ ^^7loflAi I^^E^^H ;^>o^ ^^^-^ ^]7]^^ ^ 

[^J^^J- 14] 

y^] 13 ^<>1A^, ^7] I^^E]^ ^^~200°C ^£ '^^^lA^ ^^l^V^ ^^-2- 
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120020080216 



#^ 'U^}: 2003/10/13 
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120020080216 



^^ ^^1-: 2003/10/13 
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120020080216 



#^ '^7.}: 2003/10/13 



is. 51 

H2+C0 Plasma Sfe g«a 



206 




is. 61 

H2+ CO Plasma SEfe SHEI 



1 1 I' 1 1 208a 
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0020080216 



■^ 'U^}: 2003/10/13 



71 



209 




is. 8] 



»2+ CO Plasma SEfe aXHEl 

Mill 



209a 
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